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How do you currently consider
aesthetic principles when
making your own data
visualizations?



Leveraging Aesthetics in Data Visualization

e While we want our visualizations to be aesthetically pleasing to
our audience, the main goal is not for a visualization to look
‘good’ or ‘pretty’

e Colour theory and aesthetic principles can be used to assist you
in disseminating your results effectively and to assist your
audience in clearly identifying your key findings

e An excellent tool to have at the ready...



How We Process Visual Information

A jump back into Sensation & Perception |...

e Visual stimuliis received by the retina, then transmitted to the brain for
processing

e Processing aesthetic information (i.e. colour, shape, size, position)
occurs in ~13 milliseconds (potter et al,, 2014

e Carefully selecting colour and other aesthetics in your data
visualizations capitalizes on this process

o Making your standout findings easier to process for your audience



What Makes Up A Colour?
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Psychological Impact of Golour

e Colour psychology has well established that colour affects
human behaviours, physiological response, and cognition

e Colour can evoke emotional responses, as well as influence mood




Colour and Emotion

e There are universal patterns in relating colour to feeling vonauskaite et al. 2020)
o Black (51%) = Sadness
o  White (43%) and Blue (35%) = Relief
o Red (68%) and Pink (50%) = Love
o Green (39%) = Contentment
o Yellow (52%) and Orange (44%) = Joy
o Purple (25%) = Pleasure
o Brown (36%) = Disgust



Other Colour Association Findings

White-coloured pills are associated with greater pain relief (amawisMurdoch,
2022)

o Red-coloured pills are associated with greater stimulant
properties

Red causes people to react with greater speed and force (eiiot & Aarts, 2011)
o Red cars are ticketed more often than cars of other colours

Sports players in black uniforms are more likely to receive penalties
than players wearing other colours (Frank & Gilovich, 1988)



Role of Colour in Memory Retention

e Colour tells your audience what they should be paying attention to
o Colour helps in memorizing information by increasing attention levels

e Increased attention on stimuli improves the transferring of information to
MEMOry (Sternberg, 2009)

e Warm colours have a greater effect on attention compared to cool colours
(Greene et al., 1983)

e We canidentify colour differences much faster than we can shape differences (pan,
2009)

o Colours have a better ability to capture attention than other aesthetic
changes
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Where do we most often see
colour psychology in action?

MARKETING



Brands by Color

W@% @ ) W oo @
.{}%ﬁ@‘ 91 ol O

\ESPRESSO Inc.

mm Nikon 5prlﬂ +\. apollo ¥ T - -Mobile- I8 EE.
NETFLIX kinG b,.u% MANISA ”))faceboccil((hd\qq ‘D — y
Girl Scouts. TACo QP ‘d

JEN m@ CODFVEAR a - @‘E,ﬁ w ) \ 4
9 JornDeeRe BREzEY RO}
@ l%r i @ . ,—?—.F.C:] @SpotEHw y & - (.:ODIVA. Blsn}:lp




Red

Excitement
Strength
Love
Energy

Pink

Compassion
Sincerity
Sophstication
Sweet

Purple

Royalty
Luxury
Spirituality
Ambition

Brown

Dependable
Rugged
Trustworthy
Simple

Green

Nature
Healing
Freshness
Quality

Black

Formality
Dramatic
Sophistication
Security

White

Clean
Simplicity
Innocence
Honest




Example: Climate Change
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Example: COVID-19
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Interesting finding: Use
of warm colours with
blue is very often seen
in news sources
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xample: Dating
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xample: Deforestation

dabal forest loss: deforestation vs. forest degradation - orivers of tropical forest degradation -
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Using Colour Theory for Golour Selection
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How to Choose the Ideal Colours for Your Visualizations

e Categorical (Qualitative) palette
— each colour is distinct

o l|deal for categorical data

CPU utilization
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How to Choose the Ideal Colours for Your Visualizations

e Sequential palette
— asingle or
multiple colours in
a gradientin one
direction

o Bestforordered
data



How to Choose the Ideal Colours for Your Visualizations

Change in new COVID-19 cases in the past week

t change of the 7-day average of new cases on June 16 and June 23, 2020

e Diverging palette
— colour gradient
in 2 directions

o Best fordata
surrounding a
clear midpoint or
with extremes




Colour Palette Tools

Chroma.js Color Palette Helper - https:/gka.qithub.io/palettes/#/91s100429d.96ffea ffffeOlffffe0 ff005e,93003al1]1

What kind of palette do you want to create?

Palette type: [EECEERE] Number of colors: 9

Select and arrange input colors

96ffea  ffffed

Check and configure the resulting palette v Thisipalette isicolorblindsafe:

correct lightness bezier interpolation

lightness saturation hue
100 80 300
90
60
80 250
70 40
200
60

20
50 150


https://gka.github.io/palettes/#/9%7Cs%7C00429d,96ffea,ffffe0%7Cffffe0,ff005e,93003a%7C1%7C1

Colour Palette Tools

Color Thief -
https://lokeshdhakar.com/projects/color
-thief/#getting-started

Dominant Color Palette



https://lokeshdhakar.com/projects/color-thief/#getting-started
https://lokeshdhakar.com/projects/color-thief/#getting-started

Some Common Colour Choice Pitfalls

Overuse of bright colours
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Some Common Colour Choice Pitfalls

Overuse of colours

Annual CO2 emissions Annual CO2 emissions
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Some Common Colour Choice Pitfalls

Lack of accessibility consideration




Some Common Colour Choice Pitfalls

Lack of Contrast

<4l Can be ok. Can be ok. _
4517 EECREIAEICERENE Safe for large text. _

71 EELGE Safe.

CONTRAST RATIOS



Other Aesthetic Principles to Consider

position shape size
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Position

e Position of elements in your

Most Common Items Sold by Store Location

visualization can help to convey 2200 N
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e Space and positioning can be ‘;E
used to group related data points E oo
or to emphasize key findings £

e Consistent positioning can aid in
readability and comprehension
for your audience
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San Diego

storeLocation



Shape

Shape can be used to represent
different categories in your data

Choose shapes that are easily
distinguishable for your audience to
interpret

o Especially important when colour
differentiation is not an option

Variation in shape can aid in ease of
pattern recognition

Revenue by product
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Size

Size can be used to represent quantitative
values or to emphasize particular data
points

Larger sizes typically indicate greater
magnitude or importance, while smaller
sizes suggest smaller magnitudes or lesser
importance

Use size carefully to avoid distorting how
your data is represented to your audience
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Line Width

e Line width can be used to denote
. Diabetes rate at all regional medical centers
Stre ngth and |mp0rta nce PERCENTAGE OF PATIENTS WITH DIABETES
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or other less important findings



Line Type

Different types of lines (e.g., solid,
dashed, dotted) can be used to
differentiate significance, time points,
uncommon findings in your data etc.

Dashed or dotted lines can represent
uncertainty or indicate breaks in
continuity

Varying line types can help your
audience to distinguish between
different data series

Sales over time
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Practical Aesthetic Considerations for Creating Data Visualizations

e Audience:
o Understand the individual factors (e.g. cultural background, subject expertise, etc.) of
your audience to create visualizations that make sense for them

e Purpose:
o Clarify the message of your visualization before selecting colour schemes and aesthetic
elements

o Choose colours and aesthetics that support and enhance the communication of your key
findings and insights
e Clarity:
o Keep your visualizations simple to avoid overwhelming your audience

o Usesimple design elements to convey information effectively and increase ease of
comprehension



Practical Aesthetic Considerations for Creating Data Visualizations

e Colour:
o Select colour palettes that are visually appealing and appropriate for the topic of
your research/visualization
o Select colour palettes that are suitable for the type of data you want to visualize
e C(Contrast:
o Ensure high contrast ratios between your text, data, and background for ease of
understanding
e Accessibility:
o Consider potential accessibility needs of your audience, including colour blindness
and visual impairments
o Provide alternative ways of accessing the information represented, such as text
descriptions in a caption



Thanks For Listening!

Any Comments or Questions?



